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SUMMARY 
A study was made by the Virginia Institute of Marine Science in 
June of 1974 for the NUS Corporation, Pittsburg, Pennsylvania to 
determine density of oysters, hard clams and soft clams along the 
route of the proposed pipeline and in the surrounding area from Newport 
'News Point to Pig Point. 
Oyster density on public bottoms was zero over most of the study 
area and significant quantities were found in only two areas. 
Hard clams occur in concentrations sufficient to support connnercial 
operations in the vicinity of the main channel off Newport News Point, 
since the area is worked commercially by patent tong operators. To 
the south of the channel, in most areas, a majority of the areas showed 
zero levels. 
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Soft clams were found from the vicinity of Craney Island to 
Knotts Creek from the intertidal area out to a depth of 3 ft MLW. 
Average density ranged from Oto 12 ft2 . 
Hoffler, Streeter and Knotts Creeks were similar. All were 
bordered by dense stands of salt marsh cord grass with peat banks 
along the margins of the channel. Around the entrance of each, 
in the intertidal zone, occurred populations of soft clams, and 
scattered clumps of mussels and oysters. 
Oysters were not found on the bottom inside Hoffler or Streeter 
Creeks. In Knotts Creek, oysters were found in one location. 
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INTRODUCTION 
This is a report of work done by the Virginia Institute of Marine 
Science in accordance with an agreement with NUS Corporation, Pittsburg, 
Pennsylvania. The objective of this study was to determine on public 
bottoms the magnitude of the oyster and clam resource in the vicinity 
of the proposed refinery at Pig Point and along the proposed pipeline 
from Newport News to Pig Point. The area covered in this study was 
the width of the James and extended from just up-river of Craney Island 
to Candy Point. Included in this report is a review of production, 
MSX, and pollution in the Lower James River. A study of three tributary 
creeks is also included. The study was conducted in May and June of 
1974. 
This report, in accordance with our agreement with the NUS 
Corpo'ration, investigated only public bottoms. The productivity 
of leased areas in the James, Nansemond and Chuckatuck Rivers was 
not evaluated. 
The James River 
Its Productivity_ 
The James River is the largest seed oyster producing area on the 
east coast. Here oysters set naturally on the shelly bottom. In the 
1973 to 1974 season 372,537 bushels of seed oysters and 186,290 bushels 
of shucking oysters were harvested from its extensive public rocks •. 
While the James is productive today, there has been a drastic 
decrease in production since 1960 which was most severe in the lower 
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part of the river starting in the vicinity of Thomas' Rock and extending 
to the mouth of the system in lower Hampton Roads. This decline was 
part of a bay-wide decline in nearly all the high salinity regions 
(15 parts per thousand and over). The oyster disease MSX which first 
appeared in Chesapeake Bay in 1960 undoubtedly contributed substantially 
to the decline. In high salinity regions MSX often killed up to 70 
percent of the oysters present each year. The disease, however, did 
not cause mortalities in mid to low salinity regions such as occur in 
the upper half of the James seed beds (that is from Thomas' Rock located 
about 5 miles up-river of Newport News Point, to the upper limits of 
oyster culture). 
The Study Area 
The bottoms investigated in this report extended from just above 
Craney Island up-river about 3 miles (Figures 1 and 2). 
The route of the proposed pipeline lies largely on unassigned 
State bottom except for a small parcel about halfway across and 4 
areas of leased bottom totalling 135 acres to the east of Pig Point.-
Immediately up-river from the site is a large block of Baylor survey 
rock (P. G. No. 2); immediately down river is a smaller block (P. G. 
No. 1). This information was obtained from the NUS Cor1oration. 
The principal public rock in the area known as Nansemond Ridge is 
located at the mouth of the Nansemond River. Offshore are several cocks 
known collectively as Newport News Rock. Inside the mouth of the Nan-
semond or at its entrance are several small public rocks (Holland's Rock 
Figure 1 
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Larkins' Rock and Flat Rock. Downriver of the proposed pipeline are 
several tracts of Baylor Ground located in the Elizabeth River about 
5 miles downriver. 
The hard clam Mercenaria mercenaria occurs in connnercial quantities 
within-. the study area, and during, the fishing season an estimated 30 to 
40 boats may at one time or another work in the area along the channel 
off Newport News Point. As will be discussed later, this area is class-
ed as restricted for shellfish harvest by the Virginia Bureau of Shell-
fish Sanitation; therefore, hard clams harvested here cannot be sold 
for consumption unless they are first relaid in pollution free water under 
the supervision of the Virginia Marine Resources Commission for at least 
15 days with water temperature at SOF or higher. 
The soft clam Mya arenaria occurs from Craney Island to about Knotts 
Creek, from the lower intertidal zone out to a ma:idmum depth of about 
3 ft MLW. 
The proposed pipeline and the refinery are located where the Nan-
semond River and the James River empty into Hampton Roads. Here the 
composition of the bottom and depth varies widely (Figure 1). In the 
area south and west of Newport News Point there is a deep (30-70 ft) 
natural channel. To the south of the channel, the bottom becomes 
shallower (less than 12 ft), except for a small channel of medium 
depth (12-20 ft) leading into· the Nansemond River. Most of the river 
bottom between 12 and about 6 feet in depth has been designated as 
Baylor Survey Grounds; inshore of this public oyster ground most of 
the bottom has been leased by the State to individuals for oyster 
culture. 
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MSX in the Study Area 
The oyster disease MSX is still present in the study area. In 
years characterized by heavy rainfall, salinities in the Lower James 
may drop to the level when MSX causes only limited mortalities. With 
the return of high salinities, however, mortalities associated with 
MSX may again become high. During the early and mid-1960's, MSX was 
especially destructive in the area covered by this study. Production 
from the public rocks dropped almost to zero, private growers ceased 
operations, and no seed was planted. Several of the lease holders 
located below the James River Bridge reported that nearly all their 
oysters died. Today MSX is still the major cause of oyster mortality 
in high salinity regions of Chesapeake Bay. 
During the past 3 or 4 years, there has been an increase in the 
survival of oysters on the south side of the James River on public and 
private rocks beginning at about the James River Bridge and extending 
at least 2 to 3 miles down-river. That is, the upper end of the study 
area is just within this zone. 
The probable reason for this increased survival is a reduction in 
the severity of MSX ci.ue to below average salinities which have prevailed 
for the past few years. This has allowed oyster populations to gradually 
accumulate. How long this situation will continue is unanswerable. Low 
salinities similar to those experienced in the last 2 years will favor 
a continuation of the present situation. If salinities increase in 
the area due to low rainfall in the watershed area, then mortalities 
due to MSX may again increase to levels observed in the early 1960 1 s. 
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Pollution in the Study Area (Restricted Areas) 
About half of the study area is classed as restricted for the 
harvest of shellfish by the Virginia Bureau of Shellfish Sanitation 
because of the possibility of bacterial contamination (Figure 3). 
The restricted area includes all of lower Hampton Roads. However, 
beginning at Craney 1sland only the area on the north side of the 
channel is restricted. The south side is largely unrestricted except 
for a small area off Pig Point which is restricted because of a sewage 
treatment plant from Tidwater Cormnunity College. Streeter, Hoffler 
and Knotts Creeks are restricted because of population build up. 
:METHODS 
I. Patent Tong Study 
The area studied was divided into subareas using the contour lines 
shown on C. and G. S. Chart No. 529, 17th ed., Jan. 1972 (Figure 1). 
The basis for the divisions was the knowledge that different bottom 
types and depths cormnonly indicate different densitites of clams or 
oysters. The subareas were then gridded into.individual blocks 200 yd2. 
Between 33% and 50% of the grid squares from each subarea were randomly 
chosen for sampling by using a table of random numbers; 
In the main channel of the James Riwers, 70 locations were sampled; 
in the remainder of the area (almost all of which was 12 feet or less 
in depth) 94 locations were sampled. In addition, locations close ~o 
shore where the presence of soft clams, Mya arenaria, was suspected 
were sampled (Figure 1). 
Figure 3 
Areas where shellfish harvest is restricted by 
·the Virginia Department of Public Health. 
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Sampling was done with patent tongs, the gear used connnercially 
to harvest hard clams and oysters. Patent tongs were used for two reasons. 
1) They are very efficient at recovering clams, oysters, and shell 
material larger than about 1-1/2 inch; and, 2) They sample a discrete 
area (1.2 yd2). ·Furthermore, they sample to a depth of 5-12 inches 
depending on the bottom type. If desired, they may be manipulated to 
sample to depths of about 24 inches (as was done with sampling for 
soft clams). Ten separate grabs were made at stations with the vessel 
being moved about 10 feet between grabs. Average numbers of oysters 
and clams for each station were calculated (Table 1). Mortality was 
estimated by counting the number of "boxes 111,. Average density of clams, 
oysters and boxes for each subarea was calculated (Tables 2 and 3). 
II. Soft Clam Survey 
The survey which determined distribution of soft clams, Mya 
arenaria, was made in three ways. 1) A biologist walked along the 
intertidal area at low tide and counted siphon holes; when holes were 
encountered, a representative sample of clams was dug; 2) A diver 
swam over the bottom and counted numbers of clam holes; and, 3) A 
patent tong was used to dig a hole (10 ft2) and numbers of soft clams 
collected by the tongs was counted. 
During the study the short razor clam Tagelus was collected at 
many stations along with Mya. Also a small clam about 3/4 to 1 inch 
7
'~ A "box" is a dead clam or oyster (2 valves still joined by the hinges). 
Table 1 
Station Number, Numbers of Grabs and Average Numbers of 
Oysters and Hard Clams at Stations in the Lower James River, 
-
Virginia, 1974. 
( 
Sub- Station. No. of No. of Live No. of 
Area Grabs Hard Clams Live Oysters 
Tota.1 Avg/Grabs Total Avg/Grabs 
1 1 2 0 0 3 1.5 
2 3 2 0.6 0 0 
3 2 2 1.0 0 0 
4 2 2 1.0 2 1.0 
137 3 1 0.3 19 6.3 
138 2 0 0 2 1.0 
143 3 1 0.3 14 4.6 
146 2 0 0 20 10.0 
153 3 1 0.3 23 7.6 
2a 7 10 3 0.3 0 0 
8 10 0 0 0 0 
9 10 3 0.3 0 0 
10 10 5 0.5 0 0 
11 10 0 0 0 0 
12 10 0 0 0 0 
13 10 9 0.9 7 0.7 
14 10 0 0 0 0 
15 10 0 0 0 0 
16 10 0 0 0 0 
17 10 26 2.6 0 0 
18 10 0 0 0 0 
19 10 0 0 0 0 
20 10 0 0 0 0 
21 10 0 0 0 0 
22 10 0 0 0 0 
23 10 0 0 0 0 
24 10 0 0 0 0 
24 10 0 0 0 0 
25 10 0 0 0 0 
26 10 1 0.1 0 0 
27 10 1 0.1 0 0 
28 10 0 0 0 0 
29 10 1 0.1 0 0 
30 10 0 0 0 0 
31 10 0 0 0 0 
32 10 0 0 0 0 
33 10 0 0 0 0 
34 10 0 0 0 0 
35 10 0 0 0 o· 
36 10 0 0 0 0 
37 10 0 0 0 0 
38 10 0 0 0 0 
39 10 0 0 0 0 
(cont) 
Sub- Station No. of No. of Live No. of 
Area Grabs Hard Clams Live Oysters 
Total Avg/Grabs Total Avg/Gtabs 
2a 40 10 0 0 0 0 
41 10 0 0 0 0 
42 10 0 0 0 0 
43 10 1 0.1 0 0 
44 10 0 0 0 0 
45 10 0 0 0 0 
85 10 13 1.3 0 .0 
86 10 32 3.2 0 0 
87 10 20 2.0 0 0 
88 10 2 0.2 0 0 
89 10 6 0.6 0 0 
90 10 35 3.5 0 0 
91 10 12 1.2 0 0 
92 10 15 1.5 0 0 
93 10 42 4.2 0 0 
94 10 76 7.6 0 0 
95 10 38 3.8 0 0 
96 10 10 1.0 0 0 
97 10 67 6.7 0 0 
98 10 29 2.9 0 0 
99 10 25 2.5 0 0 
100 10 104 10.4· 0 0 
101 10 3 0.3 0 0 
102 10 0 0 0 0 
103 10 4 0.4 0 0 
104 10 .6 0.6 0 0 
105 10 5 0.5 0 0 
106 10 24 2.4 0 0 
107 10 17 1. 7 0 0 
108 10 0 0 0 0 
109 10 0 0 0 0 
llO 10 4 0.4 0 0 
111 10 0 0 0 0 
112 10 0 0 0 0 
113 10 0 0 0 0 
114 10· 0 0 0 0 
115 10 0 0 0 0 
2b 46 10 0 0 0 0 
47 10 0 0 0 0 
48 10 0 0 0 0 
49 10 O· 0 0 0 
50 10 0 0 0 0 
51 10 0 0 0 0 
52 10 0 0 0 0 
53 10 0 0 0 0 
54 10 0 0 0 0 
(cont) 
'Sub- Station No. of No. of Live No. of 
Area Grabs Hard Clams Live Oysters 
Total Avg/.Grabs Total Avg/ Grabs 
2b 55 10 1 0.1 0 0 
56 10 0 0 0 0 
57 10 0 O· 0 0 
58 10 0 0 0 0 
59 10 0 0 0 0 
60 10 0 0 0 0 
61 10 0 0 0 0 
62 10 0 0 0 0 
63 10 0 0 0 0 
64 10 0 0 0 0 
65 10 0 0 0 0 
66 10 0 0 0 0 
77 10 0 0 0 0 
78 10 1 0.1 10 1.0 
79 10 0 0 0 0 
80 10 0 0 0 0 
81 10 0 0 0 0 
82 10 0 0 0 0 
83 10 0 0 0 0 
84 10 0 0 0 0 
116 10 0 0 0 0 
123 10 0 0 0 0 
127 10 0 0 0 0 
129 10 0 0 0 0 
131 10 0 0 0 0 
133 10 0 0 0 0 
134 10 0 0 0 0 
3 117 10 0 0 0 0 
118 5 1 0.2 28 5.6 
119 10 0 0 0 0 
120 10 0 0 7 0.7 
121 10 0 0 0 0 
122 5 0 0 53 10.6 
124 10 0 0 0 0 
125 2 0 0 29 14.5 
126 10 0 0 0 0 
128 10 0 0 37 3. 7 . 
130 10 0 0 41 4.1 
132 10 0 0 1 0.1 
135 10 0 0 0 0 
136 10 0 0 0 ,0 
139 10 4 0.4 1 0.1 
140 10 0 0 0 0 
141 10 0 0 0 0 
142 10 0 0 0 0 
144 10 4 0.4 8 0.8 
(cont) 
'Sub- Station No. of No. of Live No. of 
Area Grabs Hard Clams Live Oysters 
Total Avg,,Urabs Total Avg/ Qrs.bs 
3 145 2 0 0 13 6.5 
148 10 0 0 0 0 
149 10 0 0 0 0 
150 10 0 0 0 0 
151 10 0 0 0 0 
152 10 0 0 0 0 
155 10 0 0 0 0 
156 10 0 0 0 0 
161 10 0 0 0 0 
162 10 0 0 0 0 
168 10 0 0 0 0 
169 10 2 0.2 0. 0 
170 10 0 0 1 .1 
180 10 0 0 0 0 
181 10 1 0.1 0 0 
182 9 0 0 24 2.6 
183 10 4 0.4 24 2.4 
184 10 0 0 0 0 
185 10 0 0 0 0 
67 10 1 0.1 0 0 
68 10 0 0 0 0 
69 10 0 0 0 0 
70 10 5 0.5 0 0 
71 10 0 0 0 0 
72 10 0 0 0 0 
73 10 1 0.1 0 0 
74 10 14 1.4 4 0.4 
75 10 7 0.7 0 0 
76 10 1 0.1 0 0 
675 10 30 3.0 0 0 
Sub- Range 
Area of 
Depth (ft) 
1 4-7 
2a 12-68 
2b 12-20 
3 1-10 
Table 2 
A Summary of Numbers and Lengths of Live Hard Clams and Oysters and 
Numbers of Boxes at the Mouths of the James and Nansemond Rivers 
May & June 1974 
Oysters 
Number of Avg. No. Mean Avg. No. Avg. No. 
Stations Live/ Length Boxes/ Live/ 
Sampled Grab (mm) Grab Grab 
9 4.0 60 o.o 0.4 
70 > 0.1 69 / 0.1 0.9 
36 7 0.1 84 ·7 0.1 ) 0.1 
49 0.6 63 > 0.1 0.2 
-I 
Hard Clams 
Mean Avg. No. 
Length B.oxes/ 
(mm) Grab 
62 1.7 
60 0.3 
74 > 0.1 
70 0.2 
Area 
Za 
Others 
Table 3 
Length-Frequencies of Hard Clams and Oysters 
at the Mouths of the James and Nansemond Rivers 
May & June 1974 
Virginia Institute of Marine Science 
Little Neck 
(small size) 
41% 
14% 
Seed or Soup 
(small) 
76% 
Hard Clams 
Cherry stone 
(medium) 
56% 
83% 
Oysters 
Market 
(large) 
24% 
Chowder 
(large) 
3% 
3% 
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in width known as Macoma baltica was collected in limited quantities. 
III. Survey of Creeks 
A special study was made in Streeter, Hoffler and Knotts Creeks 
located on the south shore of the James River and in the Nansemond 
River to estimate populations of oysters, clams and other environmental 
parameters. Density of oysters, mussels and dominent vegetation was 
determined by observation of the intertidal areas or by probing the 
bottoms with oyster tongs. 
DISCUSSION OF RESULTS 
I. Patent Tong Study 
A. Subarea 1 
Subarea 1 is 242 acres and includes the most productive part 
of the Nansemond Ridge. Here a population of oysters has existed 
for many years. Prior to 1960 this area was highly productive; today 
it is regarded as depleted. Oyster density varied from Oto 10.0 
per grab, (Table 1), with an average density of 4.0 per grab (Table 
2). Of the 9 stations sampled, all but 2 contained oysters. We 
found no oyster boxes. Mean length of oysters was 60 nnn. 
Hard Clams ranged in density from Oto 1 per grab; out of the 
9 stations sampled 6 had clams (Table 1). On the average 0.4 were 
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taken in each grab (Table 2). Number of hard clam boxes was about 2 per 
grab. Mean length of live clams was 62 mm. 
B. Subarea 2a 
This subarea is 2,352 acres in size and it is located on the 
north side of the James River channel off Newport News Point. Here 
the bottom changes rapidly in depth and ranges in composition from 
mud to coarse sand. The route of the northern third of the proposed 
pipeline is located in this area. 
Within subarea 2a hard clam density ranged from Oto about 10 per 
grab (Table 1). Areas of local abundance were generally along the 
margins of the channels. Out of the 70 stations investigated 13 had 
densities of 2 or more per grab. Average density for all areas was 
about 1 per grab (rable 2). Mortalities on the basis of box counts 
averaged about 0.3 per grab. The clams were of marketable size, with 
about 97% in the disirable littleneck and cherrystone size range; 
average length was 60 mm (Tables 2 and 3). 
Out of 70 stations only one contained living oysters (Table 1). 
C. Subarea 2b 
Subarea 2b extends over 1,263 acres. It is located immediately 
off the Pig Point area and extends into the channel of the Nansemond 
River where it is bordered by areas of leased bottoms. This is the 
area in which about half of the proposed pipeline will be located. 
/ 
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Oyster density was zero at 35 out of 36 stations (Table 1); 
average density was far less than 0.1 per grab (Table 2). 
Hard clams were found at only 2 out of the 36 stations sampled; 
average density was less than 0.1 per grab. 
D. Subarea 3 
Subarea 3 extends over 2,594 acres. On the south side of the 
James River channel. It is characterized by broad flat areas of 
bottom with a depth range of from 6 to 12 feet. The bottom ranges 
from mud to sand. 
The area contains Flat Rock, Larkins Rock and Hollands Rock 
just off the mouth of the Nansemond River and segments of the inner 
edge of Nansemond Ridge. It also contains much barren bottom. As 
a result of the occurrence of isolated areas of natural rock in the 
area the distribtion of oysters was highly variable .• 
Density of oysters ranged from zero to about 14 per grab, with 
35 of the 49 stations showing no oysters. At 4 stations density 
was over 4 per grab. Average density of oysters for all stations 
was 0.6 per grab (Table 1 and 2). 
Hard clam density ranged from zero to 3 per grab with an average 
density of 0.2 per grab. Out of the 49 stations investigated, 36 
were barren (Tables 1 and 2). 
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Density Per Acre 
Information on average density per grab (1.2 ft 2) were used to 
calculate density of oysters and clams per a.ere (Table 4). Oyster 
density ranged from 0.2 to 36 bushels per acre; hard clams from 
> 0. 1 to 10. 6 bushels per acre. 
II. Soft Clam Survey 
There is a population of soft clams in the vicinity of Pig Point 
which probably extends from about Craney Island to the mouth of Knotts 
Creek. A portion of this population exists on a "shellfish restricted 
area". 
A summation of the data shown in Tables 5 and 6 indicates that 
densities ranging up to 12/ft2 occur off Streeter Creek with densities 
up to 3.4/£t2 off West Creek. The soft clams extend for at least 
500 yards offshore to depths of about 3 ft MLW. Populations are 
low off Barell Point. 
The size range of the soft clams collected in the study with 
patent tongs are shown in E'igure 4. 
III. Survey of Creeks 
On June 11, 1974, Dexter Haven and Kenneth Walker of the Virginia 
Institute of Marine Science surveyed Hoffle-c, Streeter, West and:,.: Knotts 
Creeks. These systems are located around Pig Point (Figure 1). Our 
survey consisted of visual observations of the type of Yegetation, and 
Size of 
A:r:ea1 
Area (acres) 
1 242 
2a 2,352 
2b 1,263 
3 2,594 
Notes: 
Table 4 
Density and Quantity of Hard Clams and Oysters 
at the Mouths of the James and Nansemond Rivers 
May &.June 1974 
Oysters 
Density2 
(Va. bu/ 
acre) 4 Quantity 
36 8,712 
> 0.1 212 
0.2 253 
0.6 1,554 
1 Size measured from NOS chart 400 with polar planimeter. 
2 Density calculated using the following formula: 
-I 
Hard Clams 
D . 2 ensity 
(Va. bu/ 
acre) 3 Quantity 
4.2 1,016 
10.6 24,931 
> 0.1 76 
1.8 4,669 
No. collected in an area 
(No. of grabs)(l.2ydZ/grab = 
density (no./acre X 350 clams/bu or 440 oysters/bu 
4,840 yd'L./acre 
3 The unit of measure is stated specifically because it differs in size from a¥· S. standard bushel. A 
Virginia bushel contains 3,003.9 in3 whereas a standard bushel has 2,150.4 in; this makes the Virginia 
bushel 1.4 times larger than the standard. 
Station 
Table 5 
Distribution of Mya arenaria as determined by patent 
tongs or by a div'e'r in the Lower James - June, 1974. 
No. Mya/ft2 
Distance from Depth Collected 
shore yds. MIW P.T. 
Streeter Creek 500 3 1. 5 
TT TT 400 3 0.1 
TT TT 300 3 0.6 
Tr ff 200 2-1/2 0.5 
West Creek 500 5 3.4 
Barell Pt. 400 3-1/2 0.6 
ff TT 200 2-1/2 o.o 
TT TT 200 2-1/2 0.1 
TT TT 100 3 0.4 
Table 6 
Distribution of Mya arenaria in the intertidal zone 
No. holes/ft2 
Counted 
By Diver 
6-12 
· as determined by digging Lower James River - June, 1974. 
No. Mya/ 
Station ft-Z-
Streeter Creek 0.3~·, 
West Creek 0.5 
Knotts Creek 0.1 
Ragged Island 0.0 
Many small ones in addition (not counted). 
Figure 4 
1. Mud sample raised by patent tongs showing soft clam siphon 
and portions of three others off Pig Point. 
2. Soft clams and Tagelus collected by patent tongs off Pig 
Point showing size. 
3. Tagelus, :M.a.coma baltica, and Mya arenaria taken at Pig 
Point. 
4. Oysters collected in the intertidal area of Streeter Creek 
near the creek entrance. 
5. Typical gr.ab of patent tongs in 3 ft (MLW) off Streeter 
Creek. Showing dead Mya arenaria and Tagelus shells. 
6. Same as (5). 
7. Typical clump of Spartina alterniflora from marsh in Streeter 
Creek showing site where oysters often occurred. 
8. Clumps of Spartina alterniflora showing typical site of 
occurrence of Modilus demissa. 
8 
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a series of "probes" at regular intervals along the axis of each creek 
with oyster tongs to determine if oysters were present. 
In general, all of the creeks showed similarities. The predominant 
,· 
vegetation in each system was salt marsh cord grass Spartina alterniflora. 
Attached to the vegetation (especially near the margins of the creeks) 
were larger numbers of the gastropod Littorina irrorata. The creeks 
were bordered by mats of "peat". Embedded in the mat (especially 
around the margin) were quantities of ribbed mussels Modiolus demissa, 
and oysters Crassos·trea virginica. Around the entrance of creeks the 
soft clam Mya arenaria was collected. 
In the following, only the common name of each species will be 
given, except for Littorina irrorata. Photographs of oysters, mussels, 
and marsh grass found in the area are shown in Figure 4. 
Hoffler Creek 
An area e]ctending about 1/2 mile above the entrance was examined. 
The system had a very shallow sill with a depth of from 1 to 3 feet MLW. 
The land bordering this creek was predominantly a salt ma.rsh of varying 
width where the dominant vegetation was salt marsh cord grass. On the 
sterns were large numbers of Littorina. Around the creek entrance and 
extending up river about 1000 feet, oysters and the ribbed mussel 
were connnon along the margin. For oysters, density ranged from about 
0.1 to 1.0 sq ft.; the ribbed mussel occurred in densities ranging 
from Oto about 30 sq ft. Mussels and oysters became sda.rce 9-t the' 
upper end of the study area (at about 1/2 mile). The area is classed 
as restricted for the harvest of shellfish. 
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Oysters were not found on the bottom in mid-channel. Areas 
bordering the marsh were largely farm land or wooded. 
Streeter Creek 
This system had a very shallow sill with a depth of about 1-2 
feet (MLW). The first half-mile was studied. This is a much narrower 
and shorter system than Hoffler Cree, but otherwise quite similar. 
The extensive salt marsh bordering the channel is dominated by dense 
stands of salt marsh cord grass. On the stems cling many Littorina. 
Oysters and ribbed mussels are common at the creek entrance and for 
about 1000 feet up-river. They are located along the margin of the 
channel and are partially embedded in the peat bank; densities were 
about the same as in Hoffler Creek. 
At a distance of about 1000 feet up-river from the creek entrance 
oysters were not observed and the ribbed mussel became quite scarce. 
The area adjacent to this creek is sparcely settled with a few 
small wharfs scattered along its length. No oysters were found in 
the mid-channel section of the system. The area is classed as re-
stricted for the harvest of shellfish. 
West Creek 
This creek is small and there are no houses or buildings along 
its estimated 2000 feet length. On both sides of the channel are 
dense stands of salt marsh cord grass on which clung large numbers of 
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Littorina. Only a few oysters or ribbed mussels were seen inside 
the creek. Outside this system extending at least 1/4 mile in both 
directions are dense beds of ribbed mussels; densities as high as 
50/sq ft. were observed. Scattered clumps of oysters (0.1 to 1.0 
sq ft) were also observed. 
Oysters were not found in the system on the bottom. 
Knotts Creek 
This is a large and extensive system and we investigated only 
the first mile and a half. The south bank borders on a salt marsh 
where the predominant vegetation is salt marsh cord grass; the northern 
bank is higher and situated there are several estate-type homes. 
·As in Hoffler's Creek oysters and ribbed mussels were observed 
along the shore at the creek entrance. Numerous places were probed 
in mid-channel in this system. In one location about one mile up 
river (just below where a power line crosses) we located an oyster 
bed estimated 2 or 3 acres in size. Here we tonged up 1-1/2 to 4 
inch oysters. There were no stakes marking this bed, but in all 
probability the area was an old oyster lease. No other beds were 
located in this system. 
The soft clam was present along the shore at the creek entrance. 
The aref.L is restricted for the harvest of shellfish. 
